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CLAIMS 

What is claimed is: 

1 . An optical transmitter comprising: 

an array havina at least one semiconductor laser; 

a memory for sioring drive waveform parameters; and 

a driver circuit! coupled to the memory and the array, for receiving data 
signals and at least ope drive waveform parameter, and responsive thereto, for 
generating at least one/ drive waveform to drive the semiconductor laser; 

wherein the cpiver circuit updates at least one drive waveform parameter 



'during the operation/of the transmitter based-on one of an aging fa^ or_ofJhe^array 



and a^t^g^alJii^-factor-o^ the array and generates an updated drive waveform 

"v. / 

ised on the updated drive waveform parameter. 
2. The optical/ transmitter of claim 1 wherein the array includes a plurality of 
semiconductor lasprs; and 
wherein 



yer circuit individually programs^ the drive waveform 

C parameters for edch semiconductor laser to increase the uniformity in the resulting 
Optical waveforms of the semiconductor lasers. 

J\ 3. The optical transmitter oV claim 2 wherein the driver circuit indiv iduall y^ 

AA, „ .. - <- — A 

determines the dc properties for each semiconductorjgser in the array, individually 

20 ^determines the ac properties foi\ eachsemftonductor laser in the array; and 



25 



generates a drive waveform for each semiconductor laser based on the dc properties 
and ac properties for that semiconductor laser. 
4. The optical transmitter of 6felm 1 wherein the driver circuit includes an 
integrated digital controller and a teijnperature sensor for sensing the temperature of 

grated digital controller selectively updates 



the driver circuit; and wherein the 
the drive waveform parameters based oh the temperature of the driver circuit. 
5. The optical transmitter of clairA 1 wherein the driver circuit includes an 
integrated digital controller having a timer function for periodically adjusting at 
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least one drive waveform parameter to compensate for aging of the semiconductor 



20 



25 



laser. 



/ 



6. The optical transmitter of claim 1 wherein the array includes a 1 x N array 



of semiconductor lasers. 



/ 



/ 




selectively adjusts during the 
rive waveform. 



7. The optical transmitter of claim 6 wherein the semiconductor laser is a 
vertical cavity surface emitting laser (VCSEL). 

8. The optical transmitter of claim 1 wherein the merfiory includes a 
nonvolatile memory for storing one of bias current parameter, modulation current 
parameter, negative peaking depth parameter, and negative/ peaking duration 
parameter for each semiconductor laser in the array. 

x9. A laser driver for generating drive waveforms that drives an array having at 
least one semiconductor laser comprising: 

a digital controller integrated with the laser driver; 
wherein the ofigital controller initially programs 
peration of the driver at least one parameter associated vfci^fi the 
vdO. The laser driver of claim 9 further comprising: 

an aging compensation mechanism for monitoring the age of the laser and for 
selectively adjusting at least one parameter of the drive waveform to compensate for the 
aging of the laser. 

\ 1 . The laser driver of claim 9 further comprising: / * 

a temperature compensation mechanism for n^onitoring the temperature of the <^rive p) 
driver and selectively adjusting at least one parameter of the drive waveform to compensate 
for the changes in temperature. 
M2. TheJaser driver of claim 9 wherein the laser/ driver 

is suitable for driving a single vertical/ cavity surface emitting laser 
(VCSEL) or an array of vertical cavity surface emitting lasers (VCSELs). 
13. The laser driver of claim 9 wherein the drive waveform parameters includes 
at least one dc parameter and at least one he parameter. 
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14. The laser driver of claim 9 wherein the parameters associated wijh the drive 
waveform include one of 

bias current, modulation current, negative peaking depth, /and negative 

peaking duration. 

The laser driver of claim 9 further comprising: 
a storage for storing drive waveform parameters; 

a digital to analog converter for receiving the drive waveform parameters in 
digital form and responsive thereto for generating tpe drive waveform 
parameters in analog form; and 

a waveform shaping circuit for receiving the drive wAveform parameters in 
analog form and responsive thereto for generating a/drive waveform that is 
dependent on the drive waveform parameters. 

A method for providing a drive waveform for at /least one semiconductor 
laser in a laser driver having an integrated controller and Ji storage for storing drive 
waveform parameters, the^nethod comprising the step^ 

initially setting al/least one drive waveform para/ne^r; and 
adjusting the dmve waveform parameter during^the operation of the laser 
driver based on one of/a temperature factor and an aging factor. 

17. The method of claim 16 wherein the drive waveform parameters in the 
storage are organized by laser, temperature factor, and age factor; and wherein 
adjusting the parameter during the operation of the laser driver includes retrieving 
at least one updated drive waveform parameter from the storage based on the 
operating temperature of the semiconductor laser. 

18. The method of claim 16 wherein th^ drive waveform parameters in the 
storage are organized by laser, temperatur^ factor, and age factor; and wherein 
adjusting the parameter during the operation of the laser driver includes 
periodically retrieving at least one updated drive waveform parameter from the 
storage based on the age of the semiconductor laser. 
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19. The method of claim 16 wherein initially setting at least one drive 
waveform parameter includes one of: 

digital programming of a bias current; J 

digital programming of a modulation current; 

digital programming of a negative peaking depth /on a drive waveform 
during an optical one to optical zero transition; and 

digital programming of a negative peaking duration on a drive waveform 
during an optical one to optical zero transition. 



10 ^20. The method of claim 16 wherein adjusting^dt least one drive waveform 
y parameter includes one of: 

digital programming of an updated bias current; 
digital programming of an updated modulation current; 
digital programming of an updated negative peaking depth on a drive 
waveform during an optical one to optical zerj6 transition; and 

digital programming of an updatectf negative peaking duration on a drive 
waveform during an optical one to optical zero transition. 
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